Adsorbable organic halide (AOX) compounds known with their toxic effect, produced as by-product for drinking water disinfection. The present work studied the removal of pentachlorophenol (PCP) as a model AOX compound in water. The use of a locally prepared date-pit activated carbon (DPAC) as adsorbent of pentachlorophenol from aqueous solutions was examined over pH range (2-11) and at different temperatures 25, 35, 45 and 55˚C. Langmuir, Frendulich, Temkin and Redlich-Peterson isotherm models were tested for modeling the adsorption isotherm at equilibrium. date-pit activated carbon examined by Elemental Analysis and FTIR.
INTRODUCTION
Chlorine has been used for drinking water disinfection since the beginning of the last century and it still remains as the major chemical for this purpose around the world. It is introduced in water as a gas or as the sodium metallic plate and subjected to an average temperature of 400°C for 2 hours under constant flow of nitrogen. The product was put in a flask and distilled hot water was added. Then, the pits were washed with distilled boiling water until the pH was achieved (6.7), and then the product was dried in an drying oven at 120ºC overnight in order to remove any undesired moisture within the particles.
Characterization of Activated Carbon:

Surface Analysis:
The specific surface area and total pore volume were measured using a multipurpose apparatus Nova 2000 analyzer, Quantachrome Instruments (Japan) the method employed was adsorption of high-purity nitrogen by the Brunauer-Emmett-Teller (BET) method.
FTIR:
Fourier Transform Infrared Spectroscopy (FTIR) analysis of about 1 mg of DPAC were carried. The samples were grinded and milled with 100 mg KBr to form a fine powder. This powder was then compressed into a thin pellet under7 tons for 5 minutes. The sample was then analyzed using Shimadzu 6100A spectrometer and the spectrum was recorded in a spectral range of 400-4000 cm -1 .
AOXs Analysis:
AOX analyzer multi X2000-Germany was used for the determination of 
Effect of solution pH:
The effect of pH on adsorption capacity of PCP onto DPAC, was evaluated. Batch experiments were performed at pH 2,4.7, 9 and 11 using an adsorbent dose of 0.1 g.dm -3 and PCP solutions volume 0.05 dm 3 at room temperature for 240 min, where the initial concentration of PCP is 300 µg. dm -3 . The pH of the initial solution was adjusted by using 0.1 M HCl and 0.1 M NaOH
Effect of Contact Time:
Effect of contact time on the adsorption capacity evaluated by contacting a constant mass (0.1g) of date-pit activated carbon with a fixed volume (50ml) of two concentrations (500 and 1000 µg. dm -3 ) for different intervals of contact time until equilibrium was reached
Adsorption Isotherm:
Batch adsorption experiments were carried out using bottle-point method (El-Geundi, 1991 
Where C o and C e are the initial and equilibrium concentrations of PCP solution (ppb), respectively. V is the total volume of the solution (l), and m is the mass of DPAC used (g).
The adsorption equilibrium data were fitted into four different isotherm models to determine the most suitable model to represent the adsorption process. The isotherms used are the Langmuir, the Freundlich, the Temkin, and the Redlich-Peterson isotherm.
Langmuir isotherm:
The Langmuir isotherm is valid for monolayer adsorption on a homogenous adsorbent surface containing a finite number of identical site and no interaction between adsorbent molecules. The Langmuir expression may be converted into a linear form:
where Ce is the equilibrium concentration (µg/dm -3 ); qe is the adsorption capacity at equilibrium (µg/g); and K L is the sorption equilibrium constant (dm -3 /g).The essential characteristics of the Langmuir isotherm can be expressed in terms of a dimensionless equilibrium parameter (R L ), which is defined by: El-Samanoudy, et al Vol.33, No.2, June, 2016 149 Where R L is a dimensionless constant separation factor, Since 
Freundlich Isotherm:
Freundlich isotherm in the other hand assumes heterogeneous surface energies, in which the energy term in Langmuir equation varies as a function of the surface coverage (Weber and Chakravort, 1974) . The experimental equilibrium data has been analyzed using the Freundlich isotherm as given by linnera equation (9).
log q e = log K F + (1/n) log C e (4)
Where (K F and n) are the Freundlich constants. The K F value is related to the adsorption capacity; while n value is related to the adsorption intensity. The magnitude of exponent (n) gives an indication of the favorability and capacity of the adsorbent/adsorbate system. Values of (n) greater than 1 represent favorable adsorption according to (Treybal, 1985) .
Temkin Isotherm:
Temkin model considered the effects of indirect adsorbate/adsorbate interactions on adsorption isotherms. The heat of adsorption of all molecules in the layer would decrease linearly with coverage due to adsorbate/adsorbate interactions. The Temkin isotherm has been used in the form as follows (Temkin, 1941) :
Where B = RT/b, T is the absolute temperature (K), R is the universal gas constant (8.314 J/gmol. K), A T is the equilibrium binding constant corresponding to the maximum binding energy (dmisotherm constant (J.g-mol -1 ) and the constant B T is related to the heat of adsorption (dimensionless).
Redlich-Peterson Isotherm:
The Redlich-Peterson isotherm contains three parameters and involves the features of both the Langmuir and the Freundlich isotherms. The linear form is shown in equation (6) from which the constants (K RP , a RP and β)
which characterize the isotherm, can be determined as:
Where Table ( 3).
Simulation Results and Correlations:
Using the estimated parameters of the different models; Langmuir, Freundlich, Temkin and Redlich-Peterson, the theoretical isotherm curves were predicted using known values of C e . In order to quantitatively compare the applicability of different models, the average relative error (ARE) was calculated using equation (7) (Kapoor, and Yang, 1989 ):
Where N is the number of data points, q e,exp and q e,cal (µg.g 
RESULTS AND DISSCUSSIONS
1 Characterization of prepared activated carbon:
Surface Analysis:
The BET surface area of the prepared activated carbon was found to be 825 m2/g. The density and surface properties of date-pits activated carbon (DPAC)
are shown in Table ( 1). 
FTIR Analysis:
FTIR spectra are a useful tool to identify functional groups in a molecule, as each specific chemical bond often has a unique energy adsorption band, and can obtain structural and bond information on a complex to study the strength and the fraction of hydrogen bonding and miscibility (Zhou et al., 2004) . The spectrum Figure (1 (Lua, and Yang, 2005) and (Mahmoudi et al., 2014) .
Figure (1): FTIR for Date pits activated carbon (DPAC)
Effect of Contact Time:
The adsorption capacity and required contact time are two of the most important parameters to understand in an adsorption process (Ho and McKay, 1998) . It is noted from Figure ( 2) that the removal of PCP species is rapid in the initial stages of contact time and gradually decreases with lapse of time until saturation and attains equilibrium in 120 minutes for initial concentrations 500 and 1000 (µg.dm -3 ) of PCP solutions at temperature 25°C, however, equilibrium experiments were run for 240 minutes to insure that the adsorption process achieved the state of equilibrium.
Figure (2): Equilibrium Time for the Adsorption of PCP onto DPAC at
Different Initial Concentrations at 25±°C
Effect of pH:
The effect of pH on the adsorption of DPAC for pH ranging between 2 and 11 is illustrated in Figure ( 3). The uptake amounts of PCP adsorbed qe (µg/g), at acidic pH remained constant or decreased slightly with the pH, however at (pH=9) a sharp decrease in adsorption capacity is observed. These results are in accordance with results obtained by Ali et al., (2008) for adsorption of para-chlorophenol onto (Date pits-clay) carbon composite from aqueous media; also with Abdel-Ghani et al.,(2015) , for adsorption of pentachlorophenol onto activated carbon prepared from corn wastes from aqueous media. According to Abdel-Ghani et al., (2015) , PCP exists entirely in the anionic form at neutral and basic pH. Therefore, electrostatic repulsion between the negatively charged adsorbent surface and the anionic PCP will take place leading to lower adsorption. 
Equilibrium modeling:
The adsorption data have been subjected to different four adsorption Table 2 . The adsorption process was favorable as Langmuir separation factor, R L was 0<R L <1 and supported by n value of Freundlich which were more than one. A value for n over one indicates a Langmuir-type isotherm because it becomes more and more difficult to adsorb additional adsorbate molecules at higher and higher adsorbate concentrations (Konstantinos et al., 2007) Figure (4) 
Thermodynamics study:
Results in Table ( 2) reveled that the value of K L decrease with increasing temperature suggesting that the adsorption of PCP on DPAC is exothermic in nature. The thermodynamic parameters that must be considered to determine the process are changes in standard enthalpy (ΔHº), standard entropy (ΔSº) El-Samanoudy, et al Vol.33, No.2, June, 2016 159 and standard Gibbs free energy (ΔGº) due to transfer of unit mole of solute from solution onto the solid-liquid interface. The Gibbs free energy change of adsorption is defined as:
Where (K L ) is Langmuir equilibrium constant, (R) is the universal gas constant (8.314 J.g-mol -1 .K -1 ) and (T) is the absolute temperature (K). The values of (ΔHº) and (ΔSº) was computed using Van't Hoff equation (Cheung et al., 2009) :
A plot of (ln K L ) versus (1/T) ( Figure 5 ) should produce straight line with slope equals to -ΔHº/RT and intercept equals to ΔSº/R The calculated values of (ΔHº) and (ΔSº) and (ΔGº) are listed in Table ( 3). (Crini and Badot, 2008) . The negative value of (ΔHº) for PCP onto DPAC system indicates the exothermic nature of the process.
The negative value of ΔSº, which indicate that there is a decrease in state of disorderness in the molecules during process, which in turn is due to the binding of molecules with adsorbent surface (Gupta et al., 2006) . 
CONCLUSIONS
